Effect of nalbuphine as an adjuvant on levobupivacaine induced caudal analgesia in children undergoing surgical procedures, controlled randomized double blinded study  by Saleh, Riham Hussein et al.
Egyptian Journal of Anaesthesia (2016) 32, 97–102HO ST E D  BY
Egyptian Society of Anesthesiologists
Egyptian Journal of Anaesthesia
www.elsevier.com/locate/egja
www.sciencedirect.comResearch ArticleEﬀect of nalbuphine as an adjuvant
on levobupivacaine induced caudal analgesia
in children undergoing surgical procedures,
controlled randomized double blinded study* Corresponding author address: 40 el ansar str., Dokki, Cairo.
Mobile: +20 1223938549.
E-mail addresses: rhsaleh@yahoo.com (R.H. Saleh), hebanassar01@-
yahoo.com (H.M. Nassar), tamerfath77y@yahoo.com (T.F. Younes).
Peer review under responsibility of Egyptian Society of Anesthesiol-
ogists.
http://dx.doi.org/10.1016/j.egja.2015.11.005
1110-1849  2015 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Anesthesiologists.Riham Hussein Saleh *, Mohammad Farouk Yousef, Heba Mohammad Nassar,
Tamer Fathy YounesDepartment of Anaesthesiology, Cairo University, EgyptReceived 2 July 2015; revised 26 November 2015; accepted 30 November 2015
Available online 29 December 2015KEYWORDS
Levobupivacaine;
Nalbuphine;
Caudal epidural;
SedationAbstract Background: To reduce intraoperative use of volatile anesthetics, a successful caudal
blockade affords the anesthesiologist this opportunity. The use of a narcotic-sparing approach
may benefit the patient, with providing a better postoperative course with less nausea.
Aim of the work: To compare the effects of plain levobupivacaine 0.25% 1 ml/kg and levobupiva-
caine 0.25% 1 ml/kg plus nalbuphine 0.1 mg/kg single-shot caudal epidural for perioperative pain
relief in children undergoing surgeries of lower half of the body.
Patients and methods: The study was conducted in Abou El-Reesh pediatric hospital, Cairo
University, after approval of ethical committee and obtaining consent from parents on 40 patient
aged 1–9 years scheduled for surgeries of lower half of the body. (Group L, n= 20): Caudal block
was done in this group using levobupivacaine 0.25% with the dose of 1 ml/kg after induction of gen-
eral anesthesia. (Group L + N, n= 20): Caudal block was done in this group using levobupiva-
caine 0.25% with the dose of 1 ml/kg and nalbuphine 0.1 mg/kg after induction of general
anesthesia.
Results: The time to first analgesia was significantly longer in Group L + N (P < 0.01) than that
in the other group. The mean time for first rescue analgesia was 5.9 ± 1.0 h in Group L compared
to that in Group L + N, which was 11.2 ± 1.6 h. Comparing the pain scores (AIIMS pain score) of
the two groups at 2, 4, 6, 12 and 24 h postoperatively revealed that there was significant difference
98 R.H. Saleh et al.between Group L + N and Group L at 4, 6 and 12 h with higher pain scores in the (Group L) than
in the other Group (L + N). This shows that the duration of analgesia in the (L + N) group was
longer than the other group. The results show there was difference in the sedation score between the
two groups in the 1st hour postoperative. The L + N group had higher sedation scores at 30 min
and at 1 h postoperative.
Conclusion: Caudal epidural nalbuphine is safe in pediatric surgeries including the lower half of the
body and effectively reduces postoperative pain. However it may cause early postoperative seda-
tion, yet without respiratory depression.
 2015 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Anesthesiologists.1. Introduction
To reduce intraoperative use of volatile anesthetics, a success-
ful caudal blockade affords the anesthesiologist this opportu-
nity. The use of a narcotic-sparing approach may benefit the
patient, with providing a better postoperative course with less
nausea and vomiting [1]. The quality and level of the caudal
blockade are dependent on the agent’s dose, volume, and type
of the injected drugs. The relatively short duration of
postoperative analgesia is one of the major limitations of the
single-injection technique. The most frequently used method
to further prolong postoperative analgesia following single-
injection caudal block, is to add different adjuvants to the local
anesthetics [2]. Prolongation of anesthesia can be obtained by
adding various types of adjuvants, such as opioids or non-
opioids such as clonidine, neostigmine, ketamine, midazolam
and with varying concentrations to achieve different degrees
of success [3,4].
Nalbuphine hydrochloride is a synthetic opioid agonist –
antagonist analgesic of the phenanthrene series. Adding Nal-
buphine to epidural analgesic agents, provides an increase in
the efficacy and the duration of postoperative analgesia [5].
The use of nalbuphine as a sole analgesic agent provides satis-
factory cover of mild to moderate types of pain with a low inci-
dence of side effects. The ceiling effect of nalbuphine with
increasing the dose, which prevents it from covering the most
severe pain, also prevents unwanted sedation and respiratory
depression. Nalbuphine provides an increased safety margin,
when compared to l-agonists. When nalbuphine is used con-
currently with l-agonists (e.g. morphine and fentanyl), the
benefits of both l- and j-analgesia can be obtained, with
decreasing the severity of the common l-agonist side effects
(itching, nausea/vomiting, urinary retention, constipation, res-
piratory depression and prolonged sedation) [6].
Regional anesthesia in children is of utmost importance to
potentiate the effect of the general anesthesia and to prevent
pain before it is initiated. The use of analgesic combination
is best limited to the one, which does not produce respiratory
depression or vomiting [7].
The levorotatory isomers of bupivacaine were shown to
have a safer pharmacological profile with less cardiac and neu-
rotoxic adverse effects. The decreased toxicity of levobupiva-
caine is attributed to its faster protein binding rate.
Levobupivacaine produces subarachnoid block similar to the
sensory and motor effects and recovery of bupivacaine with
earlier regression of its motor block. Intrathecal administra-
tion of 15 mg of levobupivacaine provides an adequate sensoryand motor block lasting for approximately 6.5 h, while smaller
doses (i.e., 5–10 mg) are used in day-case surgeries. Low con-
centrations of levobupivacaine may be favorable for ambula-
tory surgery. The addition of opioids provides a dose sparing
effect of levobupivacaine, which improves the quality of the
block with less hemodynamic changes [8].
The dose of levobupivacaine for infant spinal anesthesia is
1 mg/kg of isobaric 0.5% bupivacaine and ropivacaine and
1.2 mg/kg of isobaric 0.5% levobupivacaine. The recom-
mended dose of levobupivacaine for effective caudal anesthesia
has been studied to be 2.5 mg/kg. Post-operative epidural infu-
sions of 0.125% levobupivacaine or ropivacaine in pediatric
patients produce significantly less motor blockade with equal
analgesia as compared to a similar infusion of bupivacaine.
It is important to note that toxicity of local anesthetics may
be potentiated in patients with hepatic or renal affection, res-
piratory diseases and pre-existing heart conditions. The drug
toxicity may be potentiated with hypoxia. However, the most
common cause of the toxicity is inadvertent intravascular
injection [9].
1.1. The rational of this work
To find out that the addition of nalbuphine to the local anes-
thetic will prolong the duration of postoperative analgesia and
reduce the need for rescue analgesia.
1.2. Aim of the work
To compare the effects of plain levobupivacaine 0.25% 1 ml/kg
and levobupivacaine 0.25% 1 ml/kg plus nalbuphine 0.1 mg/kg
single-shot caudal epidural for perioperative and postoperative
pain relief in children undergoing surgeries on lower half of
the body. To measure the effect of nalbuphine in prolonging
the time for first rescue analgesia, so reducing the use of
narcotics.2. Patients and methods
This double-blinded, randomized, controlled study is
designed to explore and compare the effect of adding nal-
buphine to levobupivacaine for treating post-operative pain
in children undergoing pelvi-abdominal surgeries. Our ulti-
mate goal is to identify the time during which the child
remains pain free post-operative before the first rescue anal-
gesia is given.
Table 1 AIIMS pain discomfort scale [10].
Parameters Criteria Points
1. Respiratory rate <20% of preoperative baseline 0
20–50% of preoperative baseline 1
>50% of preoperative baseline 2
2. Heart rate 10% of preoperative baseline 0
20% of preoperative baseline 1
30% of preoperative baseline 2
3. Discomfort Calm 0
Restless 1
Agitated 2
4. Crying Not crying responding to water,
food and parental presence
0
Crying but respond to tender loving
care
1
Crying but does not respond to
TLC
2
5. Discomfort at
site of operation
No pain 0
State pain – vague 1
Can localize pain 2
Effect of nalbuphine as an adjuvant 99The study was conducted in Abou El-Reesh pediatric hos-
pital, Cairo University, after approval of ethical committee
and obtaining consent from parents on 40 patient aged 1–
9 years scheduled for pelvi-abdominal surgeries.
2.1. Exclusion criteria
The exclusion criteria were parent refusal, local infection at site
of caudal block, allergy to local anesthetics, bleeding tendency
and pre-existing neurological or spinal diseases.
The patients were randomly divided using computer gener-
ated number and concealed using sequentially numbered,
sealed opaque envelope technique into two equal groups (each
20 patients): Group L and Group L + N.
(Group L): Caudal block was done in this group using
levobupivacaine 0.25% with the dose of 1 ml/kg after
induction of general anesthesia.
(Group L+N): Caudal block was done in this group using
levobupivacaine 0.25% with the dose of 1 ml/kg and nal-
buphine 0.1 mg/kg after induction of general anesthesia.
None of the patients received premedication.
2.2. Induction of anesthesia
On arrival to the operating room, all patients were connected
to the monitor including ECG, non-invasive blood pressure
and pulse oximetry, induction of anesthesia was initiated by
inhalational route using Sevoflurane 4%, and then an intra-
venous cannula was inserted and injection of atropine
0.01 mg/kg was administrated. Anesthesia was maintained
with isoflurane 2–3% and 100% oxygen with spontaneous
breathing. No sedatives or opioids will be administered during
the procedure. Then the caudal block was done according to
their group.During surgery, adequate intraoperative analgesia will be
defined by hemodynamic stability, as evidenced by the absence
of an increase in the heart rate or a mean arterial blood pres-
sure greater than 15% compared to the baseline values
obtained before skin incision. An increase in the HR or
MAP within 15 min of skin incision indicates failure of caudal
anesthesia. If the readings were increased by >15%, the child
will receive a rescue opioid in the form of fentanyl 0.5 lg/kg,
because analgesia will be considered inadequate.
Then the patient was transported to the recovery room with
routine monitoring to the heart rate, non-invasive arterial
blood pressure, oxygen saturation and pain scoring. All the
measurements were recorded by the anesthetist and the recov-
ery room doctors, who were blinded to the drug combination
given to the patients.
2.3. The study outcome will be measured as follows
2.3.1. Primary outcome measure
The primary outcome measure was time to first request for res-
cue postoperative analgesia.
2.3.2. Secondary outcome measures
1. Hemodynamics: Heart rate, systolic and diastolic blood
pressure and oxygen saturation recorded before the block,
every 10 min after caudal block and 15 min after recovery.
2. Pain score: Pain score will be recorded after extubation at 2,
4, 6, 12, and 24 h in the recovery room by All India Insti-
tute of Medical Sciences (AIIMS) [10] pain discomfort scale
which measures five variables: respiratory rate, heart rate,
discomfort, cry and pain at the site of operation. A lower
score is associated with less pain. The duration of absolute
analgesia will be defined as the time from caudal injection
until a pain score was P2 Table 1.
Rescue analgesia will be given for a pain discomfort scale
score P4 in the form of I.V Perfalgan (15 mg/kg) and if
not enough Diclofenac suppositories (1–2 mg/kg) will be
added.
3. Sedation score: Assessment of sedation will be done at
30 min, 1 and 2 h by using an objective score based on
eye-opening (eyes open spontaneously = 0, eyes open in
response to verbal stimulation = 1, eyes open in response
to physical stimulation = 2) [11].
Any complications observed in the postoperative period
such as nausea, vomiting, urinary retention, respiratory
depression or hemodynamic instability will be recorded.
3. Statistical analysis
The sample size of the study was calculated using the G* Power
application according to the results of a pilot study, in which
we found an increase in the time to first request for rescue anal-
gesia by a mean difference of 1.6 h and a SD difference of
0.8 h; it was found that 14 patients are required to achieve
0.9 power, so we decided to include 20 patients in each group
to allow for the dropouts. The data of the results were ana-
lyzed and reported as mean (±SD), number (%) or median
(range) hemodynamic data were analyzed using one-way
Table 2 Patient’s demographic data numbers and mean (SD).
Characteristics Group L
(n= 20)
Group L + N
(n= 20)
P-value
Age (years) 3.1 ± 1.5 3.4 ± 1.6 0.546
(NS)
Sex males (M) M 75% M 80% 1.00
(NS)Females (F) F 25% F 20%
Types of
surgeries (%)
Hypospadius
(60%)
Hypospadius
(63%)
1.00
(NS)
Herniotomy
(40%)
Herniotomy
(37%)
Data are means ± standard deviation.
NS = p> 0.05 = not significant, M= male, F = female.
100 R.H. Saleh et al.analysis of variants (ANOVA) for comparisons between differ-
ent groups and multiple way ANOVA for comparisons of
within group changes. Ordinal categorical data such as seda-
tion scores and need for additional sedation were analyzed
with Chi Square test or Fisher’s exact test. Nominal categorical
data as gender and age were also analyzed with the Chi Square
test or Fisher’s exact test. For all statistical tests done, a
p value < 0.05 indicates significant difference (Fig. 1).
4. Results
The demographic data of the patients didn’t show statistical
significance between the two groups as shown in Table 2.
There was no statistically significant difference among the
two groups as regards heart rate and mean arterial blood
pressure at different times. There was no need for extra anal-
gesia intra-operative (in the form of fentanyl 0.5 lg/kg I.V.)
among all patients in the two groups. The results show no
statistically significant difference among the two groups as
regards oxygen saturation at different times.
The time to first administration of rescue analgesia was 5.9
± 1.0 h in Group L, as three patients requested the first rescue
analgesia at 7 h post-op, while six patients did at 6 h, seven
patients requested at 5 h and four patients at 4 h.
In Group L + N the mean time for first rescue analgesia
was 11.2 ± 1.6 h as six patients required rescue analgesia at
9 h post-op., three patients at 10 h, four patients at 11 h, four
patients at 12 h and three patients at 13 h post-operative.Assessed for 
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Figure 1 CONSORT flThe time to first analgesia was significantly longer in Group
L + N (P < 0.01) than that in the other group as shown in
Table 3.
Comparing the pain scores (AIIMS Pain Score) of the two
groups at 2, 4, 6, 12 and 24 h postoperatively revealed that
there was significant difference between Group L + N and
Group L at 4, 6 and 12 h with higher pain scores in the (Group
L) than in the other group (L + N). This shows that the dura-
tion of analgesia in the (L + N) group was longer than the
other group as demonstrated in Table 4.
The results show there was difference in the sedation score
between the two groups in the 1st hour postoperative. The Leligibility (n=65)
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Table 3 Time for first analgesia in postoperative hours among
the 2 groups.
Group L
(n= 20)
Group L + N
(n= 20)
P-value
Time for rescue
analgesia (h)
5.9 ± 1.0 11.2 ± 1.6 <0.01*
Data are expressed as means ± standard deviation.
* P< 0.05 considered as statistically significant.
Table 4 AIIMS pain discomfort scale among the 2 groups.
Group L
(n= 20)
Group L + N
(n= 20)
p-value
AIIMS at 2 h 1(0–2) 1(0–1) 0.150
AIIMS at 4 h 2(1–4) 1(0–2) <0.001*
AIIMS at 6 h 3(2–4) 2(1–3) <0.001*
AIIMS at
12 h
4(4–5) 4(3–4) 0.005*
AIIMS at
24 h
4(3–5) 4(3–5) 1.000
Data are expressed in median (range in parentheses).
* P< 0.05 considered as statistically significant.
Table 5 Sedation scores among the 2 groups.
Group L (n= 20) Group L + N (n= 20) P-value
30 min 0(0–1) 1(0–2) <0.001*
1 h 0(0–1) 1(0–2) 0.005*
2 h 0(0–1) 0(0–1) 1.000
Data are expressed in median (range in parentheses).
* P< 0.05 considered as statistically significant.
Effect of nalbuphine as an adjuvant 101+N group had higher sedation scores at 30 min, at 1, and 2 h
postoperatively as shown in Table 5.
There was no significant difference between the two groups
in the time to first void. In Group L the time was 96.3
± 17.7 min and in Group L + N it was 104.6 ± 14.4 min
post-operatively. None of the patients in the two groups had
motor block on emergence from anesthesia. No child required
bladder catheterization.
5. Discussion
Caudal anesthesia is a useful adjuvant to general anesthesia in
children. It provides analgesia during and following operations
involving the lower half of the body. The use of an adjuvant to
the local anesthetic prolongs and intensifies its effect.
This study was held at Cairo University Pediatric Hospital
(Abu El Reesh). Forty patients were enrolled in the form of
two groups with patient’s age ranging from 1 to 9 years. Group
L (levobupivacaine only) was 20 patients and Group L + N
(levobupivacaine plus nalbuphine) was 20 patients.
The study demonstrated that adding nalbuphine to local
anesthetic (levobupivacaine) was effective as evidenced by
decreased rescue postoperative analgesia and lower pain
scores.Breschan and colleagues [12] compared the analgesic effi-
cacy of levobupivacaine, ropivacaine and bupivacaine caudal
block in pediatric patients undergoing caudal blockade.
Children aged 1–7 years, undergo either inguinal hernia repair
or orchidopexy. Their results were consistent with the results
of the current study in the effectiveness of levobupivacaine in
post-operative analgesia, but differs in using concentration of
0.2% levobupivacaine instead of 0.25% and in using Chil-
dren’s and Infant’s Postoperative Pain Scale observational
scale.
Locatelli and colleagues [13] compared the effect of
levobupivacaine 0.25%, ropivacaine 0.25% and bupivacaine
0.25% by the caudal route in children less than 10 yr old
scheduled for elective sub-umbilical surgery. The results
showed that the effective analgesia in children during the oper-
ation was similar among groups. Bupivacaine produced a sig-
nificant incidence of residual motor block compared with
levobupivacaine or ropivacaine at wake-up (P< 0.01).
The results of the study were consistent with the current
study in the analgesic effect of levobupivacaine post-
operative and in the absence of motor block after caudal
levobupivacaine but it differs in and in using the Children’s
and Infants’ Postoperative Pain Scale (CHEOPS) for assess-
ment of post-operative pain.
Yildiz and colleagues [14] studied and compared effects of
levobupivacaine-tramadol combination for caudal block in
children. The results showed that the addition of tramadol to
levobupivacaine prolonged the duration of analgesia signifi-
cantly (P< 0.01). No signs of motor block were recorded after
the first postoperative hour in any patient.
The results of the study were consistent with the current
study in the analgesic effect of levobupivacaine post-
operative and in the absence of motor block after caudal
levobupivacaine but differs in using lower concentration of
levobupivacaine (0.125%), and in using the Children’s and
Infants’ Postoperative Pain Scale (CHEOPS) for assessment
of post-operative pain
Kaya and colleagues [15] compared the effects of caudally
administered levobupivacaine 0.25% and bupivacaine 0.25%
on pain and motor block in children undergoing circumcision
surgery. Patients’ ages ranging from 1 to 10 years underwent
elective circumcision surgery. Results showed that, the mean
children’s and infant’s postoperative pain scale of Group B
was significantly lower than that of Group L (p< 0.001).
The results were different from that in the current study in
using volume of epidural levobupivacaine 0.5 ml/kg compared
to 1 ml/kg in this study, using postoperative pain assessment
by children’s and infant’s postoperative pain scale. But was
comparable with our study in confirming that the analgesic
potency of levobupivacaine and in the absence of motor block
after caudal levobupivacaine. Limitation of this study is the
small sample size, so further studies will be needed with larger
number of patients.
6. Conclusion
From the results of the present study it is concluded that cau-
dal epidural nalbuphine is safe in pediatric surgeries in the
lower half of the body and effectively reduces postoperative
pain. However it may cause early postoperative sedation, yet
without respiratory depression.
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